Long-term Variations In
Surface Solar Irradiance at 5
Ground-Based Sites

Ells Dutton
CERES S.T. Meeting
Hampton, VA
2 Nov. 2005



Irradiance Anomaly W m 2
]

GCM global-mean global solar irradiance
NCAR fully coupled GCM control run for 550 years (CCSM, B. Briegleb)

BAocisl Year

Year

SR il PP BN SN SRR BN B o SPEEY S PR
E TED.Z r :_
E 1232 I il i TR & nkL RN (k ) I"-h | II' vl Ui Livd i AL B T ::
l; S ' L] L] ! q I | 1 II r =
B 159:0 —
* asaz | N BN B AL ELELEL LSS BLELELELE NLELEL L BLELELEL T I T T

GFDL GCM Surface Solar Irradiance (Fully forced)
30

| —+— Global annual mean 5% decade'1

20 - —+ One model grid cell A (sig. at 99%)

10 14 / | A W */ A A
l ‘ , " v 0.15 % dec™
_._ -y _.___“.L\u. - u‘ P N o A Lh. . . i A /

i T T

10 - — }(/‘ -2% dec”

TR [V trend for 3
20 1 M R i decades |

| S. Freidenreich & R. Grudgel, GFDL/NOAA
-30 T T T T T T T T T T T T T T T T T T T T T T T

1950 1960 1970 1980 1990 2000



NOAA/CMDLbackground
climate monitoring sites

Note: CMDL and SRRB
(SURFRAD) have been
combined into one group
within the Global
Monitoring Division
(GMD) of the Earth
System Science
Research Laboratory
(ESRL) — all of NOAA
research in Boulder, CO

A new merged network
and mission will likely
emerge — Surface
Energy Budget Network
SEBN — 2 to 3 years
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Station SW data x-correlated with ISCCP
annual averages 1984 - 2000

Units are X-Corr. Coef./ S. E.
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Conclusions

There is autocorrelated interannual variability in the CMDL surface
solar irradiance records that in some cases exceeds the variability of
the basic calibration references.

Multi-decade, statistical significant trends at individual grid cells or
regions are not outside the physical realm of GCMs.

The CDML 5-station record maybe representative of up to 25% of the
earth on an interannual basis and is consistent with other reports that
suggest a “"dimming” prior to about 1990, and a “brightening” into the
2000s, with no suggestion of an extension of brightening beyond
~2000.

Clear-sky aerosols at the 5 sites do not explain the interannual
variability in solar irradiance.



END



NOAA/CMDLbackground
climate monitoring sites

Note: CMDL and SRRB
(SURFRAD) have been
combined into one group
within the Global
Monitoring Division
(GMD) of the Earth
System Science
Research Laboratory
(ESRL) — all of NOAA
research in Boulder, CO

A new merged network
and mission will likely
emerge — Surface
Energy Budget Network
SEBN — 2 to 3 years

Irrad. Anom
oabbuonsano
?

90 S

— Barrow
RVas vAREZRY
o Year
B k)
g4 —
X W =, ,,/'
i3 \/\ S — ¢ ,\/‘ Boulder
*% 40 N
“:TIFTE 1980 1985 L?".:? 1998 2000 2006
g : / e
HES = /\/\ -/\  MaunaLloa
"3 f \/ 19N
g Z =
33 \/\/ \ / \ /\/\/ Am. Samoa
P 14 S
1ﬂ s}
[
= A~ A
B2 \/\/\f\ = South Pole

i

1876 1980 1986 'IV'QBO 15495 2000 2008
eai



0% Anom.

1975

—+— S. Pole Annual Mean
Sine fit
— — -3rd deg Poly

1980 1985

1990

Year

1995

2000

2005



